ance of the test meal. The diagnosis of deficiency of intrinsic factor, hitherto made on the grounds of malabsorption of radioactive vitamin B12 correctable by intrinsic factor, can now be confirmed by a test in vitro. Moreover, by such assay of intrinsic factor it should be possible to detect lesser degrees of impairment of secretion than can be shown by tests of vitamin-B12 absorption.
Gregory and Tracey (1964) isolated two forms of the hormone gastrin from hog antral mucosa. Makhlouf et al. (1964) showed that in terms of stimulating the secretion of gastric acid in man gastrin II was even more effective than the augmented histamine test. Since gastrin is not only a powerful stimulant of acid secretion but also lacks the unpleasant side-effects of histamine (Makhlouf et al., 1964 ), it appears likely to come into wide use both in clinical research and in routine clinical investigation.
Histamine is known to enhance the secretion of intrinsic factor (Ardeman et al., 1964 natant was taken off and chilled to +40 C. The content of intrinsic factor was assayed later on the same day. The remainder of the specimen was used for electrometric measurement of pH and titration of acid with 0.1 N NaOH.
The assay of intrinsic factor was by a modification of the method of Ardeman and Chanarin (1963) . Aliquots of 0.25 ml. of each sample of gastric juice were set up in two parallel rows of test-tubes. To one row was added 0.5 ml. of pooled normal serum, to the other 0.5 ml. of pooled serum collected from patients with pernicious anaemia who were known to have antibody to intrinsic factor. The antibody titre of this pooled serum was > 300 units/ml. The tubes were shaken and left for 20 minutes at room temperature, after which 1 ml. of a 58Co-vitamin-B12 solution containing 40 charcoal to remove unbound 58Co-vitamin-B12 the tubes were centrifuged and the radioactivity in 4-ml. aliquots of the clear supernatant was counted in a well-type scintillation counter. The content of intrinsic factor per ml. of gastric juice was calculated by subtracting the amount of 58Co-vitamin-B12
bound by gastric juice in the presence of serum containing antibody to intrinsic factor, from the amount bound by gastric juice in the presence of pooled normal serum. In accordance with Ardeman and Chanarin (1963) 1 unit of intrinsic factor was defined as that amount which bound 1 ytmg. of 5tCo-vitamin-B12.
Results
Whereas all the subjects found the augmented histamine test distinctly unpleasant, none experienced any reaction or pain from the injection of gastrin. histamine enhanced the secretion of intrinsic factor and that the effect increased with increasing doses of gastrin. Fig. 1 shows the amounts of intrinsic factor secreted in the hour after stimulation in the five subjects. Little, if any, increase was evident after 0.5 ,tg. of gastrin per kg. However, larger doses caused a distinct increase in the secretion of intrinsic factor, and with 2.5 ,ug./kg. the effect was of the same order as with "maximal " histamine stimulation. With 3.5 ,tg./kg. all but one of the subjects secreted more intrinsic factor than with histamine and all secreted more than with 2.5 1tg. of gastrin per kg. Thus there was no evidence that the secretion of intrinsic factor after the larger dose was the highest of which the stomach was capable.
The increase in secretion of intrinsic factor which E followed stimulation with gastrin and histamine was due both to a greater secretory flow and to higher sertidfon concentration of intrinsic factor in the gastric juice ulated for (Table II) In contrast to the secretion of intrinsic factor the secretion of acid was augmented even with the smallest dose of gastrin employed, and increased with larger doses (Fig. 2) . The output of acid after 2.5 lag. of gastrin per kg. was of the same magnitude as in the augmented histamine test. It was noteworthy that four of the five subjects secreted more acid in response to 3.5 Mg. of gastrin per kg. than after histamine.
Larger doses have so far not been used. Fig. 3 shows the onset and duration of gastrin stimulation in subject A. The secretion of intrinsic factor began to rise in the first 15-minute period but did not reach a peak until the second 15 minutes. This was the general pattern in all the subjects, and usually basal levels were reached by the last 15 minutes of the test (Table I) . By contrast, acid secretion was still elevated at the end of the test (Table I) . This difference in the patterns of acid and intrinsic-factor secretion was evident both with gastrin and with histamine stimulation (Table I) .
Discussion
In this study 3.5 ,ug. per kg. of a combination of gastrin I and II proved a marginally better stimulant of intrinsic-factor secretion than histamine acid phosphate 40 /Ag./kg. It was also possible to enhance acid secretion to a slightly greater extent than with histamine in four of the five subjects. Similar results for the acid secretion have been reported with pure gastrin II (Makhlouf et al., 1964) . While this paper was being prepared, Irvine (1965) , in a preliminary communication, reported effects of gastrin I and II on the secretion of intrinsic factor which were very similar to those described in this paper.
No side-effects were observed, and gastrin thus appears to be an effective and safe gastric stimulant. It Four of the five subjects secreted more intrinsic factor after gastrin 3.5 jig./kg. than in the augmented histamine test, but there was no evidence that with this dose of gastrin the rate of secretion of intrinsic factor had reached its upper limit. Acid secretion showed a similar response.
Smaller doses of gastrin caused less stimulation, and the smallest dose used, 0.5 jig./kg., had little effect on the secretion of intrinsic factor, although acid secretion was enhanced. Both gastrin and histamine had a less sustained effect on intrinsicfactor secretion than on acid secretion. No side-effects were encountered with gastrin, and it is suggested that this substance is a useful alternative to histamine in tests of intrinsic-factor secretion.
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